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Abstract 
The current study sought to investigate the cognitive dimensions associated with subtypes of 
obsessive-compulsive disorder (OCD) and determine whether changes in symptoms following 
inference-based therapy (IBT) coincided with the modification of cognitive domains. Fifty-
nine participants were classified into various OCD subtypes using the Yale Brown Obsessive-
Compulsive Scale (Y-BOCS) and completed the Y-BOCS, Obsessional Beliefs Questionnaire 
(OBQ-44), Inferential Confusion Questionnaire: The Expanded Version (ICQ-EV), Beck 
Depression Inventory, the second Edition (BDI-II) and Beck Anxiety Inventory (BAI) before 
and after therapy.  It was found that the belief domain on the OBQ-44 importance/control of 
thoughts was associated with the impulse phobia subtype. No other associations were found 
between the belief domains of the OBQ-44 and the other subtypes. Inferential confusion 
levels were found to be similar across subtypes. Change in OCD symptoms was correlated 
with change in the level of inferential confusion and of the belief domain 
Responsibility/Threat Estimation.  Percentage of change in levels of inferential confusion was 
found to be the most important predictor of OCD symptoms explaining 32 % of the variance. 
The order and arranging subtype reported variable changes in their levels of OCD symptoms, 
obsessive beliefs, inferential confusion, depressive symptoms and anxiety symptoms 
following treatment. Additional research assessing the efficacy of IBT with the ordering and 
arranging subtype and the other factors influencing the efficacy of treatment needs to be 
conducted.  
 
Keywords: obsessive-compulsive disorder; subtypes; inference-based therapy; obsessive 
beliefs; inferential confusion  
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Résumé 
La présente étude visait à étudier les dimensions cognitives associées aux sous-types du 
trouble obsessionnel-compulsif (TOC) et déterminer si des changements au niveau des 
symptômes après une thérapie basée sur les inférences (TBI) coïncidaient avec la 
modification des domaines cognitifs. Cinquante-neuf participants ont été classés en différents 
sous-types du TOC à l'aide de l’Échelle d’Obsession -Compulsion de Yale Brown (Y-BOCS). 
Ils ont complété le Y-BOCS, le Questionnaire sur les croyances obsessionnelles (QCO-44), le 
Questionnaire sur les processus inférentiels : la version étendue (QPI-EV), le Questionnaire 
de dépression de Beck, la deuxième édition (QDB-II) et l’Inventaire d’anxiété de Beck (IBA) 
avant et après le traitement. Les résultats démontrent que le domaine de croyance 
obsessionnelle importance excessive accordée aux pensées /besoin excessif de contrôler ses 
pensées du QCO-44 était associé au sous-type phobie d’impulsion. Aucune autre association 
n’a été trouvée entre les domaines de croyances obsessionnelles du QCO-44 et les autres 
sous-types du TOC. Les résultats indiquent que les niveaux de confusion inférentielle étaient 
similaires dans tous les sous-types. Les changements au niveau des symptômes du TOC 
étaient corrélés avec les changements au niveau de la confusion inférentielle et du domaine de 
croyance obsessionnelle Responsabilité excessive/ surestimation du danger. Les résultats 
suggèrent que le pourcentage de changement des niveaux de confusion inférentielle prédit les 
symptômes du TOC expliquant 32% de la variance. Les participants du sous-type ordre et 
symétrie ont rapporté des changements variables au niveau de leurs symptômes du TOC, 
croyances obsessionnelles, confusion inférentielle, symptômes dépressifs et symptômes 
d'anxiété après le traitement. Des études supplémentaires évaluant l'efficacité de la TBI avec 
le sous-type ordre et symétrie et les autres facteurs qui influencent l'efficacité du traitement 
doivent être menées. 
 
Mots clés : trouble obsessionnel-compulsif ; sous-types ; thérapie basée sur les inférences ; 
croyances obsessionnelles ; confusion inférentielle  
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Introduction 
 According to the DSM-IV-TR, obsessive -compulsive disorder (OCD) is an anxiety 
disorder that affects approximately 2.5% of the population worldwide. It is characterized by 
obsessions and/or compulsions. Obsessions are defined as recurrent and persistent thoughts, 
impulses or images that are regarded as intrusive, inappropriate and anxiety-provoking. 
Individuals recognize that they come from their own mental activity and make efforts to 
ignore them or to neutralize them through gestures or thoughts. Compulsions are defined as 
repetitive behaviours or mental acts that people feel compelled to accomplish in response to 
their obsessions to reduce their distress or to prevent anticipated negative consequences. 
These symptoms are associated with much distress, consume considerable amounts of time 
and can cause significant impairments in functioning (American Psychiatric Association, 
2000). People suffering from OCD generally have several types of obsessions and 
compulsions with different ages of onset; diverse patterns of comorbid conditions as well vary 
in their response to treatment (Calamari et al., 2006). Nonetheless, according to Rachman and 
Tsuang (1986), the most commonly reported obsessions are related to fear of contamination, 
making mistakes, causing harm, becoming ill, the need for exactness or order, religious or 
sexual thoughts and superstition while the most common compulsions are checking and 
cleaning (as cited in O’Connor, Aardema, & Pélissier, 2005). Typically, compulsions are 
associated with obsessions. For instance, individuals fear that their hands may be 
contaminated with bacteria, so they wash them recurrently (O’Connor et al., 2005). A recent 
study found that OCD can be categorized into four symptom dimensions: obsessions related 
to fear of contamination and cleaning rituals, obsessions regarding the fear of causing harm or 
making mistakes and checking rituals, obsessions concerning incompleteness, symmetry and 
ordering and arranging rituals and obsessions that involve religious, sexual or aggressive 
thoughts and mental or overt rituals aimed at neutralizing them (Abramowitz et al., 2010). 
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However, the notion of classifying OCD symptomatology into definitive symptom 
dimensions or subtypes is quite problematic for various reasons. Firstly, different studies have 
found diverse subtypes (Calamari et al., 2004). Secondly, people generally have more than 
one subtype (O’Connor et al., 2005). Finally, people can perform the same compulsion for 
various purposes. For instance, one study done by Calamari and his colleagues (1999) found 
that individuals who wanted to insure that they had not made mistakes reported mainly 
checking rituals but also secondary cleaning rituals. In addition, the same study found that 
individuals who feared contamination also reported secondary aggressive impulses and 
checking compulsions. Therefore, “there is no gold standard method to identify OCD 
symptom subtypes and criteria have remained ambiguous” (Julien, O’Connor, Aardema, & 
Todorov, 2006, p. 1206). Nevertheless, numerous questionnaires developed through empirical 
research still attempt to do so (Julien, et al., 2006). These various symptom presentations are 
often accompanied by a sense of pathological doubt. Indeed, people with OCD may fear that 
they have not accomplished actions adequately and/or that negative consequences will occur 
due to their actions (First, & Tasman, 2006).   
Theory of Cognitive Appraisal Model  
Research has also sought to investigate whether OCD symptom clusters are associated with 
different types of beliefs about thoughts and consequences. This idea was derived from 
Beck’s (1976) theory of emotion and emotional disorders that states that individuals 
experience anxiety when they interpret stimuli or situations negatively (as cited in Salkovskis, 
1999). Support for this theory comes partially from past studies such as those of Rachman and 
De Silva (1978) and Salkovskis and Harrison (1984) that have demonstrated that while 90% 
of the general population have intrusive thoughts, only a small minority of these individuals 
develop OCD. Salkovskis (1999) refined this hypothesis by stipulating that it is not the 
intrusive thoughts themselves that lead people to experience distress and perform compulsions 
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but the manner in which these unwanted thoughts are appraised. Indeed, the negative 
interpretations given to these intrusive thoughts lead people to experience increases in their 
levels of anxious and depressive affects. For instance, people may become very anxious as 
they consider that their thoughts could result in others being harmed. Consequently, they feel 
compelled to engage in actions to reduce their thoughts or discharge the responsibility that is 
associated with them. Although these actions reduce individuals’ anxiety temporarily, they 
also serve to increase their anxiety in the long-term and maintain their negative beliefs. Their 
high anxiety levels lead them to focus more on their intrusive thoughts and increase their 
accessibility to these intrusive thoughts. Thus, negative appraisals are further promoted. This 
model is referred to as the cognitive appraisal model.  
Development of Obsessive Beliefs Questionnaire 
In 1997, the Obsessive-Compulsive Working Group (OCCWG) attempted to identify 
the main belief domains associated with obsessive-compulsive disorder. Their work resulted 
in the development of the Obsessive Beliefs Questionnaire (OBQ) which evaluates the beliefs 
that may increase individuals’ risk for OCD. The OBQ seeks to assess the following belief 
domains: overestimation of threat, intolerance of uncertainty, importance of thoughts, 
importance of controlling thoughts, inflated responsibility and perfectionism. Inflated 
responsibility, importance of thoughts and importance of controlling thoughts are specific to 
OCD while overestimation of threat, intolerance of uncertainty and perfectionism are relevant 
to OCD, but can also be found in other anxiety disorders. According to Salkovskis (1985), 
overestimation of threat is the tendency for people to overestimate the likelihood and the 
severity of aversive events. In other words, people with OCD view obsessive situations as 
dangerous until proven safe. Intolerance of uncertainty encompasses the need for certainty 
and the beliefs that individuals endorse regarding their incapacity to function in ambiguous 
situations and to cope with unpredictable change (OCCWG, 1997). Importance of thoughts 
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refers to individuals attributing meaning and importance to their thoughts. In addition, 
according to Salkovskis (1985), belief in the importance of controlling one’s thoughts refers 
to the belief reported by people with OCD that it is necessary and possible to have complete 
control over one’s thoughts. Furthermore, according to Salkovskis (1985), people with OCD 
have an inflated sense of responsibility because they believe that they are personally 
responsible for the content of their obsessions and the consequences that result from them. 
Finally, perfectionism refers to the inability to tolerate any mistakes or imperfection and the 
belief that it is possible and necessary to not make errors (OCCWG, 1997). Initially, the OBQ 
was comprised of 87 items (OCCWG, 1997). However, a later study conducted by the 
OCCWG (2005) found that statistically the six belief domains assessed by the OBQ could be 
grouped into three main factors: Responsibility / Threat estimation, Perfectionism/Certainty 
and Importance/Control of Thoughts. Consequently, a more condensed version of the OBQ 
that was comprised of 44 items (OBQ-44) was developed. 
Obsessive Beliefs as Predictors of OCD Symptomatology  
 These belief domains have been found to partially predict obsessive-compulsive 
symptoms even after controlling for depression and general anxiety (OCCWG, 2005). 
Moreover, a study done by Abramowitz and colleagues (2006) found that the presence of 
dysfunctional beliefs associated with OCD as measured by the OBQ contributed to the 
prediction of OCD symptoms in parents during the postpartum period. Indeed, the results 
showed that the majority of first-time parents reported intrusive thoughts related to their 
infants and neutralizing behaviours such as reassuring themselves that were similar but less 
severe to those observed in OCD. However, those who developed obsessive-compulsive 
symptoms had more dysfunctional beliefs before childbirth. In fact, individuals’ level of 
dysfunctional beliefs before childbirth predicted the severity of their washing, checking and 
obsessing symptoms during postpartum period even after controlling for depression, anxiety 
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and OCD symptom levels before childbirth. Therefore, the presence of OCD-related beliefs is 
a risk factor for the development of OCD symptoms. Nevertheless, this same study also found 
that parents’ scores on the OBQ during the prenatal period did not predict their neutralizing, 
hoarding or ordering behaviours during postpartum. Considering this previous finding and the 
fact that the variance attributed to obsessive beliefs in the prediction of obsessive symptoms 
ranged from 36% to 54%, it can be assumed that there are other factors either biological or 
psychological that explain the development of OCD.  
 Furthermore, results from studies that attempted to identify the particular belief 
domains in the OBQ that are associated to symptom clusters have been contradictory. For 
instance, one study done by Tolin and colleagues (2008) with an OCD sample whose primary 
symptom clusters were identified with the Obsessive-Compulsive Inventory-Revised (OCI-R)  
found that washing compulsions and fears of contamination were related to 
Responsibility/Threat estimation; mental neutralizing was also associated with 
Responsibility/Threat estimation; hoarding and ordering were predicted by 
Perfectionism/Certainty; obsessing was predicted by Importance/Control of thoughts and 
checking/doubting was not related to any belief domain. Nevertheless, in an earlier study 
conducted by Julien and colleagues (2006) with a sample of OCD patients whose subtypes 
were identified using the Padua Inventory-Revised (PI-R), the findings revealed that 
Responsibility/Threat estimation predicted rumination; Perfectionism/Certainty predicted 
checking and precision scores and Importance/Control of thoughts predicted impulse phobia 
scores. Thus, although there are certain links between belief domains and symptom clusters 
that are consistently supported by research such as Perfectionism/Certainty and ordering or 
precision, the results of studies appear to vary depending on the instruments used for the 
classification of subtypes whether the OCI-R, the PI-R, or the Yale Brown Obsessive- 
Compulsive Scale (Y-BOCS). The results also differ depending on the method of statistical 
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analysis used whether cluster analysis, correlational analysis or hierarchical regression. 
Moreover, importance/control of thoughts seems to be the only belief domain capable of 
distinguishing between subtypes (Julien, et al., 2006; Kaiser, Bouvard, & Milliery, 2010). 
Indeed, the study mentioned above by Julien and colleagues (2006) also found that 
individuals who were in the rumination subtype had higher scores on importance/control of 
thoughts even when anxiety was controlled. In addition, another study conducted by Kaiser 
and colleagues (2010) found that people in the rumination subtype had higher scores than 
those in the checking subtype on importance/control of thoughts. Finally, belief domains may 
play a role in only certain types of OCD. In one study done by Taylor and colleagues (2006), 
51% of individuals with OCD were found to have low scores on all the belief domains. The 
group who reported more obsessive beliefs did not differ from the one who had low scores on 
the belief domains in their severity of contamination and grooming OCD symptoms. 
However, the group who scored higher on the belief domains reported more obsessions 
involving the causation of harm. In another study by Calamari and colleagues (2006), half of 
the patients with OCD also obtained low scores on the belief domains. The contamination 
subtype was overrepresented in this particular group. In summary, other cognitive variables 
besides the belief domains measured in the OBQ are probably involved in the maintenance of 
OCD symptoms.  
 Nonetheless, research attempting to find associations between symptom clusters and 
obsessive beliefs continues in an effort to improve treatment efficacy. Indeed, it is believed 
that if these beliefs can be targeted in therapy, the treatment will be more effective. For 
instance, people who have obsessions without overt compulsions usually have poorer 
treatment outcomes (Salkovskis, & Westbrook, 1989). Nonetheless, Freeston and colleagues 
(1997) implanted a specialized cognitive-behavioral treatment program for this population 
and obtained favourable results. In fact, 67% of sample who began treatment showed 
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clinically significant change and 53% maintained these gains at follow-up. Among those who 
completed treatment, 77% showed clinically significant change and 59% maintained these 
gains at follow-up. This program targeted the following belief domains: importance of 
thoughts, inflated responsibility, importance of controlling thoughts and overestimation of 
threat.  These belief domains had been found in earlier pilot studies (Ladouceur, Freeston, 
Gagnon, Thibodeau & Dumont, 1993, 1995) to be frequently endorsed by those who have 
obsessions without overt compulsions.  
Cognitive-Behavioral Therapy for OCD 
 Cognitive-behavioral therapy (CBT) is currently the treatment of choice for OCD. It 
encompasses two components: exposure and response prevention (ERP) and cognitive 
restructuring. In ERP, clients are first exposed to the thoughts or situations that are anxiety-
provoking and generally compel them to engage in their rituals. They are then encouraged to 
not perform their rituals so they realize that their anticipated negative consequences will not 
occur. Recently, the precise behavioral processes at work during ERP have been debated. 
Clients’ anxiety gradually decreases through the process of habituation. Nonetheless, response 
prevention also involves successful inhibition by which people gain a sense of mastery over 
their compulsions (O’Connor et al., 2012). In addition, clients’ intrusive thoughts are 
normalized and their dysfunctional appraisals are targeted for change through cognitive 
restructuring. By modifying their interpretations of their obsessive thoughts, it is believed that 
their obsessions will be less anxiety-provoking. (O'Connor, & Robillard, 1996).  Although the 
individual components of CBT have been shown to be equally effective in the treatment of 
OCD, research suggests that cognitive restructuring provides no added benefit to ERP (Vogel, 
Stiles, & Götestam, 2004).  
Meta-analyses suggest that CBT is a very effective treatment for OCD since 75 to 85% 
of clients benefit (Abramowitz, 1998). Nevertheless, according to an earlier study by Steketee 
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(1993), 40% of patients do not adhere to treatment because they are too anxious to begin 
exposure (as cited in O'Connor, et al. 2005).  Furthermore, according to Fisher and Wells 
(2005), only 25% of clients have a minimal level of OCD symptoms at the end of treatment. 
Furthermore, according to Foa and colleagues (1999), individuals with a high level of 
conviction in their obsessive ideas are resistant to treatment. Finally, since neutralisation 
strategies can be subtle, it can be challenging for therapists to identify them, thus limiting the 
potential gains of repeated exposure (Abramowitz, Deacon, & Whiteside, 2011). To address 
these limitations, the inference-based approach (IBA) which focuses on the content of the 
obsessive thoughts and reasoning process associated with them has been developed 
(O’Connor et al., 2005). 
Conceptualization of OCD from an Inference-Based Approach 
IBA views intrusive thoughts as inferences arrived through a process of inductive 
reasoning processes. People perceive events or objects in certain ways, and; then, make 
inferences about a related state of affairs. Consequently, they derive a conditional faulty 
premise which takes the form of if X, then....  that eventually leads them to conclude that they 
cannot risk not doing the rituals for fear of the consequences (O’Connor, 2002). This 
supposition is the basis of obsessional or pathological doubt.  IBA targets the obsessional 
doubt that leads people to worry about the consequences of their obsessions. According to this 
approach, the obsessive chain begins with a trigger that can be internal like a sudden thought, 
emotion or physical sensation or external thus generated from stimuli in the environment such 
as the touch of an object (O’Connor, Aardema, & Pélissier, 2005) .These triggers may be 
linked to individuals’ current circumstances. Then, people doubt that things are correct and 
think about all the hypothetical possibilities associated with this initial inference. For 
example, people think that perhaps they have not locked the door of the house and if this is 
the case, they will be robbed. Therefore, their anxiety level increases and they feel compelled 
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to engage in a ritual to reassure themselves. For example, they will repeatedly check if the 
door is locked. Doubt is characterized as obsessive when it is not derived from sensory 
information and persists despite the obtainment of contradictory sensory information 
(O’Connor et al., 2005). The reasoning process by which the obsessional doubt is generated is 
called inferential confusion. Inferential confusion is characterized by two key components: a 
distrust of the senses and the treatment of possibilities as if they were related to the reality in 
the here and now. A key element of inferential confusion is inverse inference. A normal 
inference results from a previous observation. For example, the floor is dirty, so many people 
must have walked on it. However, an inverse inference precedes observation of reality. For 
instance, many people must have walked on this floor, so it is certainly dirty. Inferential 
confusion is the underlying process that maintains OCD. Indeed, people make gestures in the 
here and now to reduce the probability of imaginary events but they cannot be certain of their 
effectiveness because they do not trust their senses to inform them about reality. Thus, they 
continue to rehearse the doubt (O'Connor, & Aardema, 2003).  
Inferential Confusion: Its Relation to Obsessive Beliefs & OCD Symptomatogy 
Inferential confusion has been shown to be significantly related to OCD symptoms even after 
controlling for the belief domains in the OBQ and overall levels of anxiety and depression 
(Aardema, O’Connor, Emmelkamp, Marchand, & Todorov, 2005). One study by Aardema 
and colleagues (2005) found that while inferential confusion was associated to all belief 
domains, it was most strongly associated to overestimation of threat. This result can be 
explained by the fact that both inferential confusion and overestimation of threat involve the 
tendency to perceive danger as more probable. Nonetheless, inferential confusion differs from 
overestimation of threat because it entails a distrust of the senses. The difference between 
these constructs was demonstrated in one recent study by Polman and colleagues (2011) that 
found that a group scoring low on the belief domains of the OBQ still had average levels of 
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inferential confusion. In addition, inferential confusion and overestimation of threat have been 
shown to be independently related to OCD symptoms. The argument can be made that the 
relationships between OCD symptoms and inferential confusion are due to the overlap 
between inferential confusion and overestimation of threat since this belief domain is 
considered a general vulnerability to all anxiety disorders (OCCWG, 1997).  However, one 
study by Aardema and colleagues (2006) found inferential confusion was independently 
significantly related to overall levels of OCD symptoms as measured by the total score on the 
PI-R, obsessions about harm and washing compulsions. On the other hand, overestimation of 
threat was independently significantly related to the total score on the PI-R, obsessions about 
harm, obsessional impulses and checking compulsions. Aardema and colleagues (2006) 
repeated their analyses while controlling for anxious mood and found that all the relationships 
between inferential confusion and OCD symptoms remained significant and only the 
relationship between overestimation and threat and checking compulsions remained 
significant. Thus, the belief domains and inferential confusion are important independent 
predictors of OCD symptoms. Another study by Aardema and colleagues (2008) found 
inferential confusion /overestimation of threat to be global and strong predictor of OCD 
symptoms. In other words, inferential confusion /overestimation are related to OCD 
symptomatology independent of subtype. The OBQ belief domain Perfectionism/Certainty 
was the second most important predictor of OCD symptoms, but was most relevant for 
individuals who perform rituals in order to obtain a feeling that things are “just right”. The 
third most important predictor of OCD symptoms was the OBQ belief domain 
Importance/Control of thoughts which was most relevant for obsessions. Since inferential 
confusion is an important predictor of OCD symptoms, it would be expected to fluctuate 
according to symptom levels. Indeed, change in inferential confusion was associated to 
treatment success in CBT (Aardema, Emmelkamp, & O’Connor, 2005). Therefore, an 
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inference-based treatment aims to overcome this inferential confusion in order to reduce the 
intensity of the obsessional doubts and consequently the compulsions (O’Connor et al., 2005).  
Inference-Based Treatment for OCD 
 An inference-based therapy (IBT) is generally comprised of 20 to 24 sessions. The 
first four sessions are devoted to the assessment of clients’ symptoms. During the assessment, 
therapists attempt to identify with clients the initial doubt, which is also referred to as the  
primary inference, and rate on a scale from 0 to 100% the probability of this primary 
inference. In addition, therapists help clients identify the negative anticipated consequences if 
clients’ primary inference is correct which are referred to as the secondary inferences. Clients 
need to rate on a scale from 0 to 100% the realism of these consequences. Finally, clients are 
asked to rate their perceived level of confidence in the ability to resist their rituals on a scale 
from 0 to 100% and to state the factor that they would need to be certain of in order to not 
engage in their compulsions (O’Connor, & Robillard, 1999). 
 The treatment involves ten steps that will be summarized in the following section (see 
Appendix A for listing of the steps of IBT). In the first step, clients are educated in the 
difference between an authentic doubt that comes from sensory information and an 
obsessional doubt that is not justified by sensory information in the present context and 
encompasses this idea of being able to discern situations through other means that surpass 
empirical observation. An example of an obsessional doubt is a client saying that his hands 
could be dirty although he does not see dirt on them because germs are invisible. Thus, when 
deciding whether he needs to wash his hands, he needs to rely on a deeper reality. Clients are 
also taught that the obsessional doubt leads to an obsessive chain and the execution of the 
compulsions. In the second step, clients are familiarized with the reasoning behind the 
obsessional doubt. They are invited to identify the sources of the arguments that maintain the 
doubt. The arguments are generally grouped by the client into five potential sources: authority 
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(the opinions of experts), common knowledge, hearsay, previous experience (not necessarily 
related and could have occurred several years ago) and logical calculation (conditional 
premise like if X, then Y).  For instance, clients believe that their home could be robbed 
because they have heard many stories of break-ins in their neighborhood (hearsay). The third 
step focuses on the imaginary nature of the obsessional doubt as clients are incited to realize 
that their obsessional doubt is not relevant in the here and now. In the fourth step, clients are 
invited to elaborate their obsessional narrative. The obsessional doubt is anchored in a 
narrative that is composed of inductive arguments that are not relevant in the present context. 
In other terms, inferential confusion leads individuals to establish subjective links between 
elements that are not linked to the current context. After, clients are led to elaborate an 
alternative narrative that opposes the logic that formerly justified the doubt. In other words, 
this new story integrates elements of reality; thus, it does not incorporate inferential 
confusion. Clients are asked to practice this alternative narrative when their doubt emerges.  
The purpose of this intervention is to weaken clients’ beliefs in OCD by demonstrating how 
their convictions can be determined by their narratives.  The ultimate objective being not that 
they internalize these new narratives, but that their conviction in their obsessional doubts no 
longer persists and they do not feel compelled to engage in their compulsions. In the fifth 
step, clients are encouraged to stop and question themselves on the relevance of their doubts 
in obsessional situations before engaging in the compulsion. To illustrate this point, clients are 
given the analogy of crossing a bridge. It is explained to them that they start in reality but 
when they attach importance to doubts which are not relevant in here and now by imagining 
all the possibilities of things that could be, they cross the border between reality and the 
imaginary world. Therefore, questioning the validity of their doubts enables them to remain or 
return to the side of reality.  In the sixth and seventh steps, clients are informed about the 
various reasoning devices that their obsessional story can contain and how these devices can 
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be used to generate inferential confusion and justify their doubt. These reasoning devices are 
related to the arguments given by clients in the second step of IBT. Afterwards, clients are 
asked to identify the reasoning devices. There are six types of reasoning devices. First 
instance, there are category errors by which people fuse two categories of information or 
objects as if they were related although they are not related. An example of a category error 
would be a client who believes that a certain white table needs to be washed since another 
white table is dirty. There are also apparently comparable events by which individuals 
confuse two distinct events that are separated by time or place. For example, a woman may 
believe that she could leave her garage door open because her friend often does so. In 
addition, the selective use of facts out-of context constitutes another reasoning device. For 
instance, individuals may believe that there are germs on their hands because germs have been 
shown to exist. Moreover, people can imagine sequences of events. An example of a purely 
imaginary sequence would be a client starting to experience nausea and fatigue at the thought 
of developing an illness. Another type of reasoning device is the distrust of normal perception 
by which individuals reject sensory information in favour of going deeper into reality. For 
example, people may believe that although they do not see germs on their hands, there may 
still be germs since germs are invisible. Finally, there is inverse inference by which people 
make inferences before the observation of facts. In the eighth step, clients are encouraged to 
realize that when it comes to situations that are not tied to their obsessions, they do rely on 
their senses. An intervention that is accomplished in order to highlight this difference is to 
take a neutral situation and to try to make it anxiety-provoking by integrating a logic of 
inferential confusion. An example would be maybe I should not go shopping on Thursday, 
because I could fall in the store and not be able to get back up. This intervention allows clients 
to grasp the nonsense of this logic. The ninth step focuses on the theme of vulnerability 
present in many individuals with OCD.  At times, the obsessional doubts are centered on a 
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theme of vulnerability that involves the fear of becoming a certain type of person like a bad 
mother. It is most often the case when individuals have several different compulsions like 
washing, checking and ordering. In these cases, people also have a self-narrative that was 
generated through the dysfunctional reasoning devices described above that justifies their self-
fear. Individuals must then construct alternative narratives that counter their themes of 
vulnerability. In the tenth step, clients are trained to use their senses in obsessional situations. 
Often, by doing so, they will feel a sense of void as if they are not doing enough or forgetting 
something. Nevertheless, it is explained to them that they are feeling this way because they 
invested so much effort for a long time in obsessional situations. However, this feeling would 
eventually pass as they consistently used their senses in these situations (O’Connor et al., 
2005).  (see Appendix B for distinctions between CBT and IBT)  
Thus far, the research on the efficacy of IBT in treating OCD has shown favourable 
results. In fact, a study conducted in 2005 by O’Connor and his colleagues showed that IBT 
had similar success rates to ERP and cognitive therapy in the treatment of OCD symptoms. 
The study also demonstrated that people who had higher levels of conviction in their 
obsessional doubts benefited most from IBT. Another open trial conducted in 2010 by 
O’Connor demonstrated that IBT was equally effective in treating different subtypes of OCD 
and in treating individuals with higher and lower levels of conviction in their obsessional 
doubts. The belief domains of the OBQ also decreased significantly post treatment.  
Current Research 
 The aims of the current study were to investigate the cognitive dimensions associated 
with the various subtypes and determine whether change in symptoms following IBT 
coincides with the modification of cognitive domains.  
 A first main hypothesis was that the OCD subtypes would be associated to the belief 
domains as measured by the OBQ. Specifically, a) the contamination and checking subtypes 
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would be associated to Responsibility/Threat estimation; b) the ordering and arranging 
subtype would be associated to Perfectionism/Certainty and c) the impulse phobia subtype 
would be linked to Importance/Control of thoughts. 
 A second main hypothesis was that there would be no significant differences between 
the levels of inferential confusion in these various groups because the levels of inferential 
confusion would be similar across all the subtypes.   
 Finally, a third main hypothesis was that a decrease in individuals’ OCD symptoms as 
measured by the Y-BOCS would be accompanied by a reduction in their level of inferential 
confusion and in the strength of their obsessive beliefs.   
Method 
Participants  
Participants were 59 adults aged between 18-66 years old. Their mean age was 37.66 
years (SD= 11.53). Of the sample, 61 % were females and 39 % were male. Data on 
participants’ educational levels was only available for 56 individuals of the sample since three 
participants did not provide this information. Their educational levels were as follows: 9 % 
had an elementary diploma, 23 % had received a high school diploma or vocational degree, 
27% had obtained a college diploma and 41 % had received a university degree. In terms of 
marital status, data was available for 57 people of the sample since two participants did not 
provide this information; 49 % of participants reported being married or in a civil union, 46 % 
reported being single and 5 % indicated that they were divorced or separated following the 
termination of a long-term relationship.  The sample was divided into four OCD subtypes 
with the following characteristics: 
Checking (n=22). This subtype was comprised of 13 females and 9 males. Their mean 
age was 37 years (SD=12.15). Data on participants’ educational levels was only available for 
20 individuals of this subtype since two participants did not provide this information.  Within 
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this grouping, the educational levels were as follows: 9% had an elementary diploma, 18% 
had received a high school diploma or vocational degree, 27% had obtained a college diploma 
and 36 % had received a university degree. In terms of marital status, data was available for 
21 people of the subtype since one participant did not provide this information; 50% of 
participants reported being married or in a civil union, 41 % reported being single and 5 % 
indicated that they were divorced or separated following the termination of a long-term 
relationship.   
Contamination (n=14). This subtype was comprised of 11 females and 3 males. Their 
mean age was 43.86 years (SD=11.31). Within this grouping, the educational levels were as 
follows: 14% had an elementary diploma, 21% had received a high school diploma or 
vocational degree, 36% had obtained a college diploma and 29 % had received a university 
degree. In terms of marital status, 43% of participants reported being married or in a civil 
union, 43 % reported being single and 14 % indicated that they were divorced or separated 
following the termination of a long-term relationship.  
Impulse phobia (n=19). This subtype was comprised of 10 females and 9 males. 
Their mean age was 33.95 years (SD=10.51). Data on participants’ educational levels was 
only available for 18 individuals of this subtype since one participant did not provide this 
information. Within this grouping, the educational levels were as follows: 26% had received a 
high school diploma or vocational degree, 21% had obtained a college diploma and 47% had 
received a university degree. In terms of marital status, data was available for 18 people of the 
subtype since one participant did not provide this information; 47% of participants reported 
being married or in a civil union and 47 % reported being single.  
Ordering and arranging (n=4). This subtype was comprised of 2 females and 2 
males. Their mean age was 37.25 years (SD=6.95). Within this grouping, the educational 
levels were as follows: 25% had an elementary diploma, 25% had received a high school 
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diploma or vocational degree, and 50% had received a university degree. In terms of marital 
status, 50% of participants reported being married or in a civil union and 50 % reported being 
single.  
Participants were recruited from ongoing studies at the Centre d’études sur les 
Troubles Obsessionnels-Compulsifs et les Tics (CETOCT) that is located at the Institut 
Universitaire en Santé Mentale de Montréal. The participants were recruited from the 
community. They were either self-referred or referred to the CETOCT by professionals in the 
mental health field, so they could receive specialized treatment for their OCD. In addition, 
participants were recruited through an advertisement on the CETOCT website that offers 
individuals a cognitive therapy (IBT) without charge to reduce their obsessive-compulsive 
symptoms in exchange for their participation in clinical research. In order to be eligible, 
participants had to satisfy the following conditions: have a primary diagnosis of OCD, suffer 
obsessions that occur for at least one hour daily, have no change in medication type or dosage 
during the twelve weeks before treatment for antidepressants and four weeks prior to 
treatment for anxiolytics, show a willingness to keep medication stable during the 
participation in the study, show no evidence of suicidal intent, no evidence of current 
substance abuse, no evidence of current or past schizophrenia, bipolar disorder or organic 
mental disorder and possess a willingness to commit to weekly therapy sessions.  
Measures  
 Anxiety Disorders Interview Schedule for DSM-IV (ADIS-IV) (Brown, Di Nardo, 
& Barlow, 1994).  The ADIS-IV, a semi-structured interview based on the diagnostic criteria 
of DSM-IV was used to assess the symptoms of potential participants. Although it is mainly 
designed for the diagnosis of anxiety disorders, it can also assess for the presence of other 
Axis I disorders that are commonly associated with anxiety disorders such as major 
depression and substance abuse. For the current study, a French version of the ADIS-IV was 
OBSESSIVE BELIEFS & INFERENTIAL CONFUSION IN TREATMENT            25 
 
administered. Although there is no data available on the psychometric properties of the 
original English version of the ADIS-IV, the ADIS-IV: Lifetime version (ADIS-IV-L) shows 
good to excellent interrater reliability for current diagnoses of anxiety disorders (k = 0.67-
0.86) (Brown, Di Nardo, Lehman, & Campbell, 2001) (see Appendix C for ADIS-IV). 
  Structured Clinical Interview for DSM-IV Axis I disorders, the Clinician version 
(SCID-I) (First, Spitzer, Gibbon, & Williams, 1997). The SCID-I, a semi-structured 
interview based on the diagnostic criteria of DSM-IV was also used to assess the current and 
past symptoms of potential participants. The SCID-I is a comprehensive measure that allows 
trained to mental health professionals to make adequate Axis I differential diagnoses. For the 
present study, a French version of this instrument was administered.  The original English 
version possesses excellent interrater reliability among trained evaluators (average k = 0.85) 
and excellent diagnostic accuracy (82%) (Ventura, Liberman, Green, Shaner, & Mintz, 1998) 
(see Appendix D for SCID-I). 
Clinician assessment –Yale Brown Obsessive-Compulsive Scale (Y-BOCS) 
(Goodman et al., 1989).  The Y-BOCS is a semi-structured interview that permits trained 
mental health professionals to examine in detail the nature of the obsessions and compulsions 
and evaluate their level of severity. It consists of three parts: a symptom checklist, a 
description of target symptoms for each individual and five structured ratings for both 
obsessions and compulsions concerning the amount of time spent on obsessions/compulsions, 
the level of interference and distress experienced due to obsessions/compulsions and the 
degree of resistance and control over the obsessions/ compulsions. These items are rated on a 
5 point scale from 0 being no symptoms to 4 indicating extreme symptoms. Furthermore, the 
Y-BOCS includes ratings regarding insight about symptoms, avoidance and overall 
improvement thus making it an appropriate outcome measure. The French version of the Y-
BOCS (Mollard, Cottraux, & Bouvard, 1989) shows excellent internal consistency (α = 0.96) 
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and discriminates adequately between OCD patients and controls (Bouvard et al., 1992) (see 
Appendix E for Y-BOCS).    
Obsessional Beliefs Questionnaire (OBQ-44; OCCWG, 2005).  The OBQ-44 aims 
to assess the presence of obsessive beliefs. Items are rated on a 7 point scale (1 = strongly 
disagree and 7= strongly agree). The French version of the OBQ-44 shows excellent internal 
consistency for the total score and the three subscales (total score α = 0.94, 
Responsibility/Threat estimation α = 0.92, Perfectionism/Certainty α = 0.92 and Importance 
/Control of thoughts α = 0.87).  It also demonstrates adequate test-retest reliability for the total 
score and the three subscales within a three week period (total score r = 0.85, 
Responsibility/Threat estimation r = 0.73, Perfectionism/Certainty r = 0.88 and Importance 
/Control of thoughts r = 0.77) (Julien et al., 2008) (see Appendix F for OBQ-44).       
Inferential Confusion Questionnaire-The Expanded Version (ICQ-EV) (Aardema 
et al., 2010).  The ICQ-EV is an inventory comprised of 30 items that seeks to evaluate the 
level of inferential confusion.  It is a revision of an earlier 15-item inventory (Aardema, et al., 
2005). Its items discriminate between inferential confusion and overestimation of threat and 
are rated on a 6 point scale (1 = strongly disagree and 6 = strongly agree). It possesses 
excellent internal consistency (α = 0.97 in an OCD sample and α = 0.96 in French  
& English community group). In addition, it shows excellent test-retest reliability in an OCD 
sample within a three month period (r = 0.90) (see Appendix G for ICQ-EV). 
Beck Anxiety Inventory (BAI) (Beck, Epstein, Brown, & Steer, 1988). The BAI is 
an inventory composed of 21 items that aims to evaluate the intensity of individuals’ 
symptoms of anxiety within the past week. Items are rated on a 4 point scale (0 = not at all 
and 3 severely = I could barely stand it). The French version of this questionnaire 
demonstrates good internal consistency (α = 0.85) and adequate test-retest reliability within a 
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one month period (r = 0.63) (Freeston, Ladouceur, Thibodeau, Gagnon, & Rhéaume, 1994) 
(see Appendix H for BAI). 
Beck Depression Inventory, the Second Edition (BDI-II) (Beck, Steer, & Brown, 
1996). The BDI-II is a measure comprised of 21 items designed to evaluate the severity of 
depressive symptoms within the past two weeks. Items are rated on a 4 point scale (0= no 
symptoms and 3= severe symptoms). The French version of this questionnaire demonstrates 
adequate test -retest reliability within a four month period (r = 0.62) and excellent internal 
consistency (α = 0.92) (Bourque, & Beaudette, 1982) (see Appendix I for BDI-II). 
Procedure 
Following ethical approval from the local ethics’ committee, the recruitment process 
began. Participants first contacted the CETOCT and expressed their willingness to participate 
in clinical research. They were then informed of the nature of the clinical research, the 
treatment procedure and the necessity to undergo a thorough screening process to verify that 
they met eligibility criteria. After, they underwent a screening process that included a phone 
interview and a face-to-face diagnostic interview. During the face-to-face diagnostic 
interview, trained evaluators independent of the study obtained written informed consent (see 
Appendix J for informed consent form) and administered the ADIS-IV or the SCID- I, and the 
Y-BOCS. The duration of the clinical interview was approximately three hours and allowed 
evaluators to classify potential participants into various subtypes based on their principal 
obsessions and compulsions. After completing the diagnostic interview, potential participants 
were requested to complete questionnaires, and; then, return them to the CETOCT. Then, the 
data from potential participants’ interviews and questionnaires was reviewed to determine 
whether they were eligible to participate in the study. If they satisfied the inclusion criteria, 
they were enrolled in an IBT treatment program and assigned to a psychologist trained in the 
approach. Their symptoms were assessed mid-treatment, post-treatment and six months 
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following the end of the therapy by an independent trained evaluator who administered the Y-
BOCS. Participants completed the OBQ-44, ICQ-EV, BAI and the BDI-II both before and 
after the treatment.   
Analysis 
The normality and the sphericity of the data distribution were assessed. The analysis of 
the distribution revealed that for several variables the distributions were shewed. Shewness 
was determined by significant values on the Shapiro-Wilk test. Table 1 lists the Shapiro-Wilk 
statistic for each variable. Since many different data transformations would have been 
required, nonparametric tests were conducted with the variables whose distribution was 
skewed while parametric tests were done with the variables that were normally distributed. 
Nevertheless, it is noteworthy that nonparametric tests are less sensitive than parametric tests.     
Results 
Sociodemographic characteristic of participants in the OCD subtypes  
 In terms of the sociodemographic characteristics of participants, there was statistically 
significant difference found between the various OCD subtypes for the ages of the 
participants as determined by a one-way ANOVA (F (2, 52) =3.12, p =0.05). A Tukey post-
hoc test revealed that the participants in the contamination subtype (43.86 ± 11.31) were 
significantly older than the participants in the impulse phobia subtype (33.95 ± 10.51, p= 
0.04). The groups were found to be homogenous in regard to other sociodemographic  
variables such as gender (H(3) = 2.57, P= 0.46), marital status (H(3) =0.77, P = 0.86) and 
education level (H(3) =1.47, P= 0.69).  
Associations between belief domains and subtypes before treatment  
A Kruskal-Wallis test was conducted to determine whether there were differences 
between the beliefs domains of the OBQ that were reported by the various subtypes. It was  
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Table 1 
Significance values for Shapiro-Wilk test  
Variable Shapiro-Wilk statistic 
Total Y-BOCS Pre 
Obsessions 
0.36 
Total Y-BOCS Pre 
Compulsions 
*0.01 
Total Y-BOCS Pre 0.75 
Total Y-BOCS Post 
Obsessions 
*0.05 
Total Y-BOCS Post 
Compulsions 
*0.03 
Total Y-BOCS Post 0.18 
Total Responsibility/Threat 
Estimation Pre  
0.13 
Total Responsibility/Threat 
Estimation Post  
*0.00 
Total Perfectionism/Certainty 
Pre 
0.26 
Total Perfectionism/Certainty 
Post  
0.50 
Total Importance/Control of 
Thoughts Pre 
0.00 
Total Importance/Control of 
Thoughts Post 
*0.00 
Total OBQ-44 Pre  0.81 
Total OBQ-44 Post *0.01 
Total ICQ-EV Pre  *0.00 
Total ICQ-EV Post *0.02 
Total BAI Pre  *0.00 
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Table 1 continued 
Significance values for Shapiro-Wilk test 
Total BAI Post  *0.00 
Total BDI Pre *0.00 
Total BDI Post  *0.00 
 
* Significant values on the Shapiro-Wilk test at p<0.05 
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 revealed that there were statistically significant differences between groups for 
Importance/Control of Thoughts (H(3) = 8.37, P = 0.04) with a mean rank of 23.66 for the 
checking subtype, 27.25 for the contamination subtype, 38.68 for the impulse phobia subtype 
and 33.25 for the ordering and arranging subtype. The means of the subtypes for the belief 
domain Importance/Control of Thoughts were as follows: 32.45 for the checking subtype, 
35.45 for the contamination subtype, 52.47 for the impulse phobia subtype and 42.00 for the 
ordering and arranging subtype. These means are consistent with those reported by 
individuals with OCD (OCCWG, 2005).  (See Figures 1-2 for mean ranks and means of belief 
domains before treatment) 
 Additional tests were conducted to evaluate pairwise differences among the four 
groups for the belief domain Importance/Control of Thoughts. The results indicated a 
significant difference between the checking and impulse phobia subtypes (U = 107.00, p = 
0.01) and the contamination and impulse phobia subtypes (U = 79.00, p = 0.05). No other 
statistically significant differences were found between subtypes for the other belief domains: 
Responsibility/Threat Estimation ((H(3)  = 1.49, P.= 0.68) and  Perfectionism/Certainty 
((H(3) = 1.14, P.= 0.77). In addition, the results showed that the groups did not differ in terms 
of their total number of obsessive beliefs ((H(3) = 1.28, P. = 0.73). 
Comparison between subtypes for inferential confusion levels  
 The various OCD subtypes did not differ in regard to their levels of inferential 
confusion(H(3) = 0.53, P.= 0.91) with a mean rank of 25.26 for the checking subtype, 27.08 
for the contamination subtype, 28.75 for the impulse phobia subtype and 28.88 for the 
ordering and arranging subtype (Aardema et al., 2010). (See Figures 3-4 for mean ranks and 
means of inferential confusion before treatment)  
Pre to post treatment changes in OCD symptoms within and between subtypes  
A Friedman test was conducted to ascertain whether there were significant differences 
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Figure 1. Mean ranks scores of belief domains on OBQ-44 for OCD subtypes before 
treatment 
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Figure 2. Means total scores of belief domains on OBQ-44 for OCD subtypes before 
treatment
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Figure 3. Mean ranks total scores on ICQ-EV before treatment 
 
OBSESSIVE BELIEFS & INFERENTIAL CONFUSION IN TREATMENT            35 
 
 
0
20
40
60
80
100
120
140
160
180
Checking Contamination Impulse phobia Ordering and
arranging
Belief domain 
M
e
a
n
 
s
c
o
r
e
 
 
Figure 4. Mean ranks total scores on ICQ-EV before treatment 
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between participants’ total scores on the Y-BOCS before and after treatment and it was 
significant (χ2 (1) =58.00, P=0.00). Another Friedman test was calculated to determine 
whether there were significant differences between participants’ total scores on the Y-BOCS 
for their obsessions before and after treatment. There was significant change (χ2 (1) =50.28, 
P=0.00). A final Friedman test was conducted to determine whether there were significant 
differences between participants’ total scores on the Y-BOCS for their compulsions before 
and after treatment. There was also significant change (χ2 (1) =43.10, P=0.00).  Furthermore, 
additional analyses were completed determine whether participants’ scores on the Y-BOCS 
pre and post treatment differed within their respective OCD subtypes. Table 2 shows the 
change statistics for the various variables of the OCD subtypes and Figure 5 shows the total 
Y-BOCS scores before and after treatment for the subtypes. The results indicated that the 
three main subtypes checking, contamination and impulse phobia all experienced a significant 
reduction in symptoms. Nevertheless, the ordering and arranging subtype similarly to the 
other subtypes obtained a mean total score on the Y-BOCS in the severe range before 
treatment and in the mild range after treatment.  
An ANOVA was done to determine whether the three dominant OCD subtypes 
checking, contamination and impulse phobia differed similarly in terms of their change in 
symptoms pre and post treatment. The results showed that there was a statistically significant 
difference between groups (F(2, 51) =4.03, p =0.02). A Tukey post-hoc test revealed that the 
participants in the checking subtype (17.52 ±9.08) experienced greater change in OCD 
symptomatology after treatment than the impulse phobia subtype (10.58 ±  6.77, p=0.02). 
More specifically, the participants in the checking subtype reported engaging in less 
compulsions following treatment than participants in the impulse phobia subtype (U = 103.00, 
p = 0.01).  
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Table 2 
Change statistics of OCD subtypes after treatment 
 
 
 
 
 
 
Variable  
OCD subtype  
 
 
 
∆Total Y-BOCS 
Pre-Post 
obsessions 
Checking  Contamination Impulse phobia  Ordering & 
arranging  
Z P Z P Z P Z P 
-3.99 0.00 -3.21 0.00 -3.83 0.00 -1.84 0.07 
∆Total Y-BOCS 
Pre-Post 
compulsions 
-3.40 0.00 -3.30 0.00 -3.16 0.00 -1.83 0.07 
∆Total Y-BOCS 
Pre-Post 
-4.02 0.00 -3.30 0.00 -3.83 0.00 -1.83 0.07 
∆Total 
Responsibility/ 
Threat 
Estimation Pre- 
Post 
-3.44 0.00 -2.20 0.03 -2.87 0.00 -1.60 0.11 
∆Total 
Perfectionism/ 
Certainty Pre- 
Post 
-3.48 0.00 -1.88 0.06 -2.81 0.01 -1.60 0.11 
∆Total 
Importance/ 
Control of 
Thoughts Pre- 
Post 
-3.58 0.00 -2.36 0.02 -3.34 0.00 -1.60 0.11 
      
∆Total OBQ-44 
Pre-Post  
-3.88 0.00 -2.20 0.03 -3.07 0.00 -1.60 0.11 
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Table 2 continued 
 
Change statistics of OCD subtypes after treatment 
 
 
 
 
 
 
 
 
 
 
 
*Statistically significant values at p<0.05  
 
 
 
 
 
 
 
 
 
 
 
 
Variable  OCD subtype  
 
 
 
 
∆Total ICQ-EV 
Pre-Post 
Checking  Contamination Impulse phobia  Ordering & 
arranging  
Z P Z P Z P Z P 
-3.60 0.00 -2.79 0.00 -2.43 0.00 -1.46 0.14 
∆Total BAI 
Pre–Post  
-3.10 0.00 -2.08 0.03 -2.28 0.02 -0.45 0.66 
∆Total BDI-II 
Pre–Post 
-3.62 0.00 -1.86 0.06 -3.68 0.00 -1.60 0.11 
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Figure 5. Total scores on Y-BOCS before and after treatment for the OCD subtypes 
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 Pre to post treatment changes in OBQ belief domains within and between subtypes  
The belief domains reported by the participants were also found to differ after treatment 
(Responsibility/Threat Estimation (χ2(1)=21.41, P=0.00; Perfectionism/Certainty (χ2(1)= 
24.89, P=0.00 ; Importance/Control of Thoughts (χ2(1) = 26.74, P =0.00). In addition, there 
was a statistically significant difference between the total scores of participants on the OBQ 
pre and post treatment (χ2(1) = 27.66, P =0.00). Additional analyses were also completed to 
determine whether participants’ scores on the OBQ pre and post treatment differed within  
their respective OCD subtypes ( see Table 2 for change statistics of the OCD subtypes). The 
results indicated that in the checking subtype, there were significant decreases on the ratings 
of all the belief domains. In the contamination subtype, there were significant decreases on 
the ratings of the Responsibility/Threat Estimation and Importance/Control of Thoughts belief 
domains. Furthermore, their total scores on the OBQ significantly decreased. There was a 
trend for the contamination subtype to experience a statistically significant change in the 
Perfectionism/Certainty belief domain after treatment although it did not reach significance. 
In the impulse phobia subtype, there were significant decreases on the ratings of all the belief 
domains.  Their total scores on the OBQ also significantly decreased. Finally, in the ordering 
and arranging subtype, no statistically significant changes were found between participants’ 
scores on the belief domains of the OBQ pre and post treatment. In addition, there were no 
statistically significant changes between participants’ total scores on the OBQ pre and post 
treatment.  
In addition, other analyses were conducted to determine whether the OCD groups 
differed in terms of the degree of change on the belief domains of the OBQ pre and post 
treatment. The results revealed that there were no statistically significant differences between 
groups for the percentages of change in participants’ scores on the OBQ (Change % 
Responsibility/Threat Estimation H(3)=1.73,P.= 0.63; Change % Perfectionism/Certainty  F 
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(2,49) =0.55, p =0.58; Change % Importance/Control of Thoughts H(3)=4.08, P.= 0.25; 
Change % Total OBQ score H(3)=1.97, P.= 0.58).  
Pre to post treatment changes in inferential confusion levels within and between 
subtypes  
Moreover, participants’ level of inferential confusion was shown to differ after 
treatment (χ2 (1) =25.83, P=0.00). Additional analyses were also completed to determine 
whether participants’ scores on the inferential confusion questionnaire differed within their 
respective OCD subtypes (see Table 2 for change statistics of the OCD subtypes). The results 
indicated that three main subtypes checking, contamination and impulse phobia all 
experienced a significant reduction in their levels of inferential confusion.  Nevertheless, the  
ordering and arranging subtype did not show statistically significant change in regard to their 
levels of inferential confusion.  
Other analyses were done to determine whether the groups differed in 
terms of the degree of change in their levels of inferential confusion. It was found that the 
groups changed similarly in their levels of inferential confusion (H(3)=3.93, P.= 0.27).  
Pre to post treatment changes in symptoms of anxiety and depression within and 
between subtypes  
Furthermore, a Friedman test was calculated to ascertain whether there were significant 
differences between participants’ symptoms of anxiety before and after treatment. There was 
significant change (χ2 (1) =13.76, P=0.00). Another Friedman test was conducted to 
determine whether there were significant differences between participants’ symptoms of 
depression before and after treatment. There was significant change (χ2 (1) =31.50, P=0.00). 
Additional analyses were also completed to determine whether participants’ symptoms of 
anxiety and depression varied within their respective subtypes after treatment (see Table 2 for 
change statistics of the OCD subtypes). Figure 6-7 shows the scores on the BAI and  
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Figure 6. Scores on BAI before and after treatment for the OCD subtypes
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Figure 7. Scores on BDI-II before and after treatment for the OCD subtypes
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the BDI-II before and after treatment for the subtypes. The results indicated that participants 
in the three main subtypes checking, contamination and impulse phobia all experienced a 
significant reduction in their levels of anxiety. Nevertheless, the participants in the ordering 
and arranging subtype did not demonstrate a significant reduction in their levels of anxiety; 
nonetheless, this group had a low level of anxiety before treatment. Indeed, the ordering and 
arranging subtype reported mild symptoms on the BAI before treatment and minimal 
symptoms after treatment. In terms of depressive symptoms, the checking and impulse phobia 
subtypes all experienced a significant reduction in their depressive symptoms as measured by 
the BDI-II. There was a trend for participants in the ordering and arranging and contamination 
subtypes to experience a reduction in their depressive symptoms although these changes did 
not attain statistical significance.  Nevertheless, it is noteworthy that the participants in the 
ordering and arranging and contamination subtypes reported minimal symptoms on the BDI-II 
before and after treatment.    
 Other analyses were performed to determine the degrees of change in the subtypes for 
symptom of anxiety and depression. The findings showed that there were no statistically 
significant differences across subtypes for degrees of change of anxiety symptoms   
(H(3)=3.76,P.= 0.29). The results also indicated that there were no statistically significant 
differences across subtypes for degrees of change of depressive symptoms (H(3)=3.78,P.= 
0.29).  
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Correlations between percentage of change in symptoms and percentage of change in 
cognitive variables  
In addition, a Spearman’s rank correlation was conducted to determine whether the 
degree of change in symptoms was associated to the extent of change in obsessive beliefs and 
inferential confusion. Table 3 shows the correlations between the percentages of change on 
the Y-BOCS’ total scores and percentages of change of the cognitive variables.  The 
interpretations of the magnitude of the correlation coefficients were based on the guidelines of 
Cohen (1988). The results showed that there was a medium statistically significant association 
between the percentage of change on the Y-BOCS’ total score and the percentages of change 
of the belief domain Responsibility/Threat Estimation. The results also indicate there was 
large statistically significant association between the percentage of change on the Y-BOCS’ 
total score and the percentage of change on the ICQ-EV. In addition, the results revealed that 
there was large statistically significant association between the percentage of change on the 
Y-BOCS’ total score for obsessions and the percentage of change on the ICQ-EV. The results 
also demonstrate that there was medium statistically significant association between the 
percentage of change on the Y-BOCS’ total score for compulsions and the percentage of 
change of the belief domain Responsibility/Threat Estimation. Furthermore, the results 
indicate a medium statistically significant association between the percentage of change on 
the Y-BOCS’ total score for compulsions and the percentage of change of the belief domain 
Perfectionism/Certainty. Finally, the results show a medium statistically significant 
association between the percentage of change on the Y-BOCS’ total score for compulsions 
and the percentage of change on the total score of the OBQ.  
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Table 3 
Correlations between change percentages on Y-BOCS and change percentages in cognitive 
variables 
Variable Variable  
Spearman’s rank 
correlation 
coefficient 
p value  
Change % Y-BOCS 
Total Obsessions 
Change % 
Responsibility/Threat 
Estimation 
0.26 0.06 
Change % 
Perfectionism/Certainty 
0.15 0.27 
Change % 
Importance/Control of 
thoughts 
-0.15 0.29 
Change % Total of 
OBQ 
0.14 0.32 
Change % ICQ 0.61 *0.00 
Change % Y-BOCS 
Total Compulsions 
 
 
 
 
 
 
 
Change % 
Responsibility/Threat 
Estimation 
0.45 *0.00 
Change % 
Perfectionism/Certainty 
0.29 *0.03 
Change % 
Importance/Control of 
thoughts 
-0.04 0.78 
Change % Total of 
OBQ 
0.29 *0.03 
Change % ICQ 0.50 *0.00 
Change % Y-BOCS 
Total 
Change % 
Responsibility/Threat 
Estimation 
0.35 *0.01 
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Table 3 continued  
Correlations between change percentages on Y-BOCS and change percentages in cognitive 
variables 
Variable Variable  
Spearman’s rank 
correlation 
coefficient 
p value  
Change % Y-BOCS 
Total 
Change % 
Perfectionism/Certainty 
0.21 0.12 
Change % 
Importance/Control of 
thoughts 
-0.11 0.42 
Change % Total of 
OBQ 
0.20 0.15 
Change % ICQ 0.58 *0.00 
 
*Statistically significant values at p<0.05  
 
 
 
 
 
 
 
 
 
 
 
 
OBSESSIVE BELIEFS & INFERENTIAL CONFUSION IN TREATMENT            48 
 
Predictors of change for OCD symptoms  
Finally, a stepwise multiple regression was also conducted to determine the most important 
predictors of change for OCD symptoms. To be able to conduct this analysis while ensuring 
the uniformity of the variables, all raw data were converted into z scores. The findings of this 
analysis are summarized in Table 4. In the first step, the z scores for percentage of change on 
the BAI and BDI were entered. These variables were not found to significantly predict the 
percentage of change of OCD symptoms. In the second step, the z scores for percentages of 
change on Responsibility/Threat Estimation and ICQ-EV were added to the model.  It was 
found that only the percentage of change in the level of inferential confusion remained a 
significant predictor of OCD symptoms (β=0.51, t=3.56, p =0.001).  The percentage of 
change in the level of inferential confusion explained 32% of the variance in the percentage of 
change in OCD symptoms (R
2 
=0.32, F (2, 42) =7.14, p=0.002).  
Discussion 
It was hypothesized that contamination and checking subtypes would be associated to 
the belief domain on the OBQ-44 Responsibility/Threat estimation; ordering and arranging 
subtype would be associated to the belief domain Perfectionism/Certainty and impulse phobia   
subtype would be linked to the belief domain Importance/Control of thoughts. However, only 
the association between the impulse phobia subtype and the belief domain Importance/Control 
of thoughts was supported. Indeed, these results confirm the findings of the studies conducted 
by Julien, et al., ( 2006) and Kaiser et al., (2010) that Importance/Control of thoughts is the 
only belief domain capable of distinguishing between subtypes. Furthermore, the results of 
the current study demonstrate the discrepant findings found in the literature examining the 
associations between belief domains and OCD subtypes. Nonetheless, one association that is 
generally empirically supported between the ordering and arranging subtype and the belief 
domain Perfectionism/Certainty was not supported in the current study. This latter finding 
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Table 4 
Summary of stepwise multiple regression for predictors of change of OCD symptoms  
Step 
Predictor B β R2 
1 Z score change % 
BDI-II 
0.27 0.28  
 Z score change % 
BAI 
0.03 0.04 0.09 
2 Z score change % 
Responsibility/Threat 
Estimation 
0.03 0.03  
 Z score change % 
inferential confusion  
0.49 *0.51 0.32 
 
*p<0.05 
Note: Z score of Y-BOCS’ total score used as dependant variable 
Note: The participant to variable ratio is 12:1  
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might be attributable to the small sample size of this subtype. Levels of inferential confusion 
were also found to be similar across the different OCD subtypes which is consistent with the 
results of the study conducted by Aardema and colleagues (2008).  
 In addition, the ordering and arranging subtype overall did not appear to have 
benefited from IBT since no significant changes were found in their OCD symptoms. There 
were also no significant changes found in their obsessive beliefs and inferential confusion 
levels. Their symptoms of anxiety and depression also did not differ significantly after 
treatment. There could be several explanations for these findings. They could also be 
attributable to the small sample size that exacerbates the variability found in the sample 
despite the fact that nonparametric tests are less influenced by sample size than parametric 
tests. Indeed, when examining the individual data of participants, it can be noted that while 
two participants reported much improvement on the Y-BOCS, the two others reported no 
change and minimal improvement. Thus, while the treatment appears to have greatly 
benefited certain participants of this subtype, it seems to have not aided others although no 
participants’ symptoms were found to have deteriorated following the therapy. This effect 
could be due to the heterogeneity of the symptom presentation.  Although people with OCD 
do report executing their compulsions to prevent harm from coming to themselves or others, 
people who report obsessions linked to ordering and arranging can also report no fear of 
aversive consequences if they fail to perform their compulsions. Instead, many people simply 
report a lack of satisfaction or completeness if they do not accomplish their compulsions 
(Coles, & Pietrefesa, 2007). For instance, one participant of the current study who reported no 
change in symptoms stated that she repeatedly replaced her utensils in the drawer because if 
they were placed perfectly, it would demonstrate that she was an organized person. On the 
other hand, another participant who demonstrated much improvement following the treatment 
mentioned that if he did not place objects in a particular order, he was afraid that terrible 
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events would occur to his loved ones. Individuals who report doing their compulsions in order 
to gain a sense of satisfaction and completeness generally experience their symptoms as more 
ego-syntonic which may result in them being less likely to seek treatment or benefit from it 
(Coles, & Pietrefesa, 2007). In the current study, the more ego-syntonic nature of the ordering 
and arranging symptoms  might explain the low levels of anxiety and depressive symptoms in 
the ordering and arranging subtype before treatment. In clinical trials examining the efficacy 
of CBT with OCD, the ordering and arranging subtype has been underrepresented.  In 
addition, a study by Mayerovitch and colleagues (2003) found that people who had obsessions 
and compulsions characterized by ordering and arranging were the least likely to seek 
professional help in comparison to those who had other types of OCD symptoms. 
Nonetheless, the few studies (Abramowitz, Franklin, Schwartz, & Furr, 2003; Mataix-Cols, 
Marks, Greist, Kobak, & Baer, 2002) that have considered the impact of symptom 
presentation on the efficacy of ERP suggest that the ordering and arranging subtype can 
benefit from treatment. Furthermore, the Y-BOCS is a less precise measure of ordering and 
arranging compared to other OCD symptom presentations since there are fewer items and 
these items are vague. Finally, for individuals with OCD who report feelings of 
incompleteness when they fail to execute their ordering and arranging compulsions, a scale 
assessing this component such as the Obsessive-Compulsive Core Dimensions Questionnaire- 
State version might be more appropriate (Summerfeldt, Kloosterman, Parker, Antony, & 
Swinson, 2001).   
Moreover, changes in the total scores of the OBQ and its belief domains 
Responsibility/Threat Estimation, Perfectionism/Certainty were associated with changes in 
compulsions and not changes in obsessions. These results lend support to the cognitive 
appraisal model which states that the appraisals of the intrusive thoughts lead to increases in 
anxiety levels and consequently, the execution of compulsions.  It is noteworthy that although 
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the belief domains of the OBQ were not addressed in the therapy, they still changed following 
treatment. Nevertheless, changes in the levels of inferential confusion were shown to be the 
most predictive of change in OCD symptoms which supports the theoretical basis of IBA that 
the decrease of inferential confusion is associated with a decrease in OCD symptoms. This 
result is also consistent with the findings of Aardema and colleagues (2008) that inferential 
confusion is a strong predictor of OCD symptoms independent of subtype. Nonetheless, this 
last study found that the combined value of inferential confusion /overestimation of threat was 
a global predictor of OCD symptoms while the current study found that the addition of the 
belief domain Responsibility/Threat Estimation to inferential confusion did not result in 
greater predictive ability. However, it is noteworthy that the regression model of the current 
study only explains 32% of the variance in OCD symptoms suggesting that there are other 
factors that explain the change in OCD symptoms following IBT.   
Limitations of current study 
The major limitation of the current study is the small sample size of the order and 
arranging subtype that does not allow the drawing of definitive conclusions from its results. 
Another limitation is that the study did not take into account the effect of individuals’ insight 
regarding their symptoms. Individuals’ levels of insight regarding their symptoms range from 
excellent to extremely poor. When individuals have excellent insight, they view their 
obsessions as senseless and try to resist performing their compulsions. On the other hand, 
people who possess extremely poor insight do not regard their obsessions as irrational and do 
not resist engaging in their compulsions because they consider these rituals necessary to 
reduce their anxiety and prevent disastrous consequences (Grenier, O’Connor, & Bélanger, 
2006). Individuals with poor insight regarding symptoms are generally resistant to treatment 
(Foa, Abramowitz, Franklin, & Kozak, 1999). Although the literature suggests that IBT may 
be more successful than traditional CBT in treating individuals with poor insight, this variable 
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might still impact treatment outcome (O’Connor, Koszegi, & Aardema, 2005). In addition, 
more severe OCD symptoms have also been shown to be associated poorer treatment 
outcomes (Keeley et al., 2008). Finally, although this study limited itself to examining the 
effect of cognitive factors on treatment outcomes, therapeutic change is also impacted by a 
host of psychosocial factors. For example, negative family interactions during treatment have 
been found to result in higher levels of stress and more compulsions in an attempt to alleviate 
tension (Keeley et al., 2008). In addition, a better therapeutic alliance has been shown to be 
predictive of treatment outcome because it results in more compliance (Keeley et al., 2008).        
Finally, lower socioeconomic status is associated with poorer treatment outcomes (Keeley et 
al., 2008).  
Future directions  
Future studies investigating the efficacy of IBT with different subtypes of OCD would need to 
include a larger sample for the ordering and arranging subtype, so more definite conclusions 
can be made regarding the efficacy of treatment for this group. This larger sample could be 
divided into two subgroups: those executing their compulsions to prevent aversive 
consequences and those who perform their compulsions to gain a sense of satisfaction and 
completeness. Then, the treatment outcomes of these two subgroups can be compared and the 
factors influencing their responsiveness to treatment can be determined. Moreover, future 
studies examining the efficacy of IBT could consider the impact of insight regarding OCD 
symptoms, quality of family relationships, quality of therapeutic alliance, severity of OCD 
symptoms and socioeconomic status on treatment outcomes. Finally, in light of the current 
results, a full test of the appraisal model seems warranted. Can the development of OCD 
symptoms be attributed to the belief domains of the OBQ or do the belief domains result from 
OCD symptoms? 
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Appendix A 
Steps of IBT for OCD 
  
Step 1  Distinguish between authentic and 
obsessional doubt  
Step 2  Identify sources of arguments that 
maintain the obsessional doubt 
Step 3  Realize obsessional doubt is not relevant  
in the present context 
Step 4  Elaborate obsessional and alternative 
narratives 
 Practice alternative narrative  
Step 5  Question relevance of obsessional doubt 
Steps 6-7  Identify reasoning devices in obsessional 
narrative  
Step 8  Demonstrate  the selective nature of the 
obsessional doubt 
Step 9  Identify theme of vulnerability  
 Elaborate alternative narrative to counter 
it.  
Step 10  Train clients to use their senses in 
obsessional situations 
 Teach clients to tolerate sense of void 
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Appendix B 
Distinctions between IBT and CBT 
 
IBT CBT 
OCD is a reasoning disorder OCD is an anxiety disorder 
Obsessions are derived from erroneous 
inferences that are supported by reasoning 
devices.   
Obsessions are normal intrusions which 
can be experienced by all individuals.  
The focus is on the initial obsessional 
doubt that leads people to worry about the 
consequences of their obsessions.  
The focus is on the interpretations given 
to the intrusions that result in people 
becoming very anxious and performing 
compulsions.  
Cognitive change is achieved by altering 
the reasoning process associated with the 
obsessional doubt through the 
modification of the obsessional narrative.  
Cognitive change is achieved by 
modifying the perceived feared 
consequences of the obsessions through 
cognitive restructuring. 
Cognitive change precedes behavioural 
change. The person integrates the new 
narrative and then stops the compulsions.  
Behavioural change precedes cognitive 
change. As the individual no longer 
engages in the compulsions, he or she 
realizes that the feared consequences will 
not occur.   
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Appendix C 
 
 
ADIS-IV (French version) 
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Appendix D 
SCID-I (French version) 
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Appendix E 
Y-BOCS (French version) 
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Appendix F 
OBQ-44 (French version) 
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Appendix G 
ICQ-EV (French version) 
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Appendix H 
BAI (French version) 
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Appendix I 
BDI-II (French version) 
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Appendix J 
Informed consent form (French version) 
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Appendix I 
 
Glossary of abbreviations  
Anxiety Disorders Interview Schedule for DSM-IV -ADIS-IV 
Beck Anxiety Inventory –BAI 
Beck Depression Inventory, the Second Edition -BDI-II 
Centre d’études sur les Troubles Obsessionnels-Compulsifs et les Tics -CETOCT 
Cognitive-behavioral therapy -CBT  
Exposure and response prevention -ERP  
Inference-based approach –IBA 
Inference-based therapy- IBT 
Inferential Confusion Questionnaire: The Expanded Version -ICQ-EV 
Obsessive Beliefs Questionnaire 44 items -OBQ-44 
Obsessive -compulsive disorder –OCD  
Obsessive-Compulsive Inventory-Revised -OCI-R 
Obsessive-Compulsive Working Group –OCCWG 
Padua Inventory-Revised -PI-R 
Structured Clinical Interview for DSM-IV Axis I disorders-SCID- I 
Yale Brown Obsessive-Compulsive Scale -Y-BOCS 
